Type culture Collection (ATCC); fetal bovine serum (FBS) were purchased from Atlanta Biological, Inc., RPMI medium 1640 from life technology, penicillin, and streptomycin were purchased from Hyclone.
iDCL GNP probes preparation
All glasswares used in the described procedures were washed in a bath of freshly prepared 3:1 HCl: HNO 3 (aqua regia) solution and rinsed thoroughly with water purified by milli-Q system. Gold nanoparticles were synthesized based on the reported method. (G. Frens, Nature-Phys. Sci., 1973, 241, 20-22 .) 1 ml of 1% HAuCl 4 is injected into 100 ml H 2 O, followed by the quick addition of 1 ml of sodium citrate solution. The solution is kept at a boiling state for 10 min and cooled in room temperature. GNP colloids obtained were stored at 4 o C. To prepare iDCL GNP probes, 6 ml of GNP colloid is centrifuged at 6000 rpm two times and redispersed in 1 ml of H 2 O, and then mixed with 60 μl of 10 μM 4-MPy and kept overnight. 500 μl of 4-MPy modified GNPs were centrifuged and washed with H 2 O once and then redispersed in 490 μl of 0.6 μM CS or PS ssDNA solution. After two days, the obtained GNPs modified with 4-MPy and DNA were centrifuged and washed with H 2 O two times and incubated with 8 μl of 10 μM peptide. The peptide modification takes two days to mature. Then 500 μl of GNPs with 4-MPy, CS DNA and peptide is mixed with 500 μl of GNPs modified with 4-MPy, PS DNA and peptide, followed by the addition of 10 μl of 100 μM i-motif DNA linker, and left for two days to complete the hybridization. The cross-linked GNPs conjugated with Abl substrate peptide was then used for Abl kinase detection. The enhancement factor of the prepared iDCL GNP probes was calculated to be 1.4×10 5 
Detection
In a typical detection procedure of the kinase and its phosphorylation, 45 μl of GNP probes is centrifuged and redispersed in 9 μl H 2 O, then 1 μl of 0.1 M Tris-HCl buffer (pH=7.4), 1 μl of 10 mM MgCl 2 and 1 μl of 1 mM ATP are added in sequence, then 2 μl of kinase in various concentration was injected and the obtained solution was wellmixed. The blank samples were prepared by a similar procedure, where 2 μl of buffer was added instead of Abl Kinase. The resulting sample was then analyzed by Raman spectroscopy and the SERS spectrum was recorded for different incubation times. The intensity of the peak at 1095 cm -1 was measured after background subtraction.
PC3 cells were maintained in the RPMI 1640 containing 10% FBS, penicillinstreptomycin, Cells were grown at 37°C with 5% CO2. Prior to SERS detection, cells were plated on 18 mm coverslip in 12 well plates with seeding density of 10000 cells/ml and cultured for 48 hours before detection. For inhibitor treatment, the coverslips with cells were transferred to the culture medium with 2 μM of imatinib for overnight growth, followed by the addition of 50 μl of iDCL GNP probes. After 4 h of culturing, the cells on the coverslip were washed gently with PBS 3 times and immersed in PBS. The SERS spectra of the cells on coverslips were then recorded. To detect live cells, 30 cells from each sample were randomly selected for SERS measurement and the experiment was repeated three times.
Instrumentation
SERS spectra are recorded with a 20x long WD objective using 785 nm excitation at 100 mW with a SENTERRA confocal Raman system (Bruker Optics, Billerica, MA).
UV-vis spectra were obtained with a Jasco V570 UV/Visible/NIR spectrophotometer (Jasco, Inc., Easton, MD). Transmission electron microscopy (TEM) images of the samples were collected with a FEI Tecnai G2 20 at an operation voltage of 100 kV. Scanning electron microscopy images are recorded with a FEI NOVA nanoSEM field emission SEM, (FEI Co., Hillsboro, OR) operating at 5.0 KV.
Simulation
The local surface plasmon resonance electric field of the iDCL GNP probes with i- 
